against concomitant changes in CO2 and ethylene evolution, and against changes in peroxidase and IAA oxidase isozymes. Protein extracts were obtained from climacteric fruits (pear, 'tomato) 
. The origin of these changes has been traced 0 to a genetic activity at the transcriptional (14, 19, 26) and the U / translational levels (6, 14, 17) (30) .
The acceptance of this concept also implicates the participa-°t ion of a ripening effector(s) capable of regulating a precise 8 50 cellular transformation (31) . Ethylene gas was long cast in the / role of such a regulatory agency (7) and is considered by Burg as the ripening hormone (8) . However, the literature which relates to the role of ethylene in ripening (24) (20) . A gel electrophoresis method was used to obtain isozymic patterns on an acrylamide gel (23 In climacteric fruits (pear and tomato), changes in CO2 and ethylene evolution served as a framework for the characterization of the ripening stages (24) . In pear (Fig. 1) , the ripening stages (1 through 4) correspond to the preclimacteric stage, early and midclimacteric, and the climacteric peak. respectively. Related changes in chlorophyll disappearance and tissue texture are indicated. Figure 2A shows the corresponding changes in PRO isozymes during pear ripening. An intensification in three major isozymic forms (bands a, b, and c) is evident with ripening. Similar behavior was demonstrated by IAA-oxidase isozymes (Fig. 2B) ; band b showed an early intensification and was followed by a reinforcement in band a as ripening progressed.
In tomato (Fig. 3 ) the ripening stages (1 through 4) corresponded to the preclimacteric, early climacteric, the climacteric peak, and the postclimacteric stage, respectively, and were characterized by the related changes in color and tissue texture. As was observed with pear, an enhancement is seen in major isozymic component of PRO (Fig. 4A, band a) and IAAoxidase (Fig. 4B, band a) as the fruit ripens.
In blueberry fruits, CO2 or ethylene evolution (Fig. 5) The possibility that IAA-oxidase activity is the expression of PRO activity (29) was examined by comparing the electrophoretic behavior of isozyme forms in the two systems (Fig.  7) . In pear and tomato, IAA-oxidase isozymes corresponded to major PRO form. However, in blueberry, such a relationship was not evident. Furthermore, whereas in blueberry a general weakening is observed in the expression of the PRO isozymes, IAA-oxidase showed a trend toward intensification with ripening. Thus, the changes in the IAA-oxidase system could be an independent cellular expression during the ripening of fruits.
The observed changes in the intensity of the isozymes are not attributed to an effect by cellular cofactors which can influence enzymatic activity (3) . The steps employed (see "Materials and Methods") during the purification and electrophoresis of the protein extracts separated interfering cofactors from the resolved protein fractions. Therefore, the changes in activity reflect, in all probability, the relative abundance of an enzyme protein, resulting from the balance between degradation and synthesis of enzymes during fruit ripening (14, 17) .
DISCUSSION
The data confirmed previous observations relating to the ability of various classes of fruit to exhibit the climacteric rise in respiration (5). Pear and tomato ( Figs. 1 and 3 , respectively) showed a typical respiratory rise; in blueberry (Fig. 5) , the changes in respiration during ripening were not pronounced. Although the significance of the climacteric rise in respiration, which sometimes accompanies fruit ripening, has been minimized (25) , it is offered as a convenient frame of reference for the cumulative expenditure of cellular work during fruit ripening (24) .
The value of monitoring the changes in the level of ethylene in fruit tissue is debatable for the following reasons: at maturity, fruits usually contain sufficient ethylene to trigger ripening, but the onset of ripening is attributed to the ability of the tissue to respond to the gas, presumably due to the disappearance of a restraining factor rather than to the increase in ethylene level per se (21) . After ripening has commenced, ethylene evolution is considered no more than an adjunct process and would indicate, at best, the ability of some fruits, such as pear or tomato, to accomplish an autocatalytic synthesis of the gas. Others (blueberry) lack this capability (24, 25) .
The emphasis on changes in a restraining factor, or what is sometimes termed resistance to ripening (16) , implies that the presence of ethylene alone is not enough to account for the triggering of ripening in fruits. Following previous suggestions in the literature (10, 11, 24) , it is proposed that other growthregulatory systems in fruits undergo changes, in preparation for ripening, and that such modification could account for the changes in the resistance to ripening and to ethylene action. As with leaf senescence, it is conceivable that fruit ripening marks a decline in several growth regulators. Instances are known when applications of auxins (2, 32), gibberellins (12, 27) , or kinins (1) actually retarded ripening and ethylene action. From that it can be inferred that an inverse hormonal balance could potentiate fruit tissue for ripening and ethylene action. A mechanism which could possibly explain the decline in the level of growth substances, and perhaps also the resistance to ripening, would be an increase in the cellular capacity for the degradation of phytohormones. A specific candidate for this role is the PRO system, since this enzyme system is said to exhibit IAA-oxidase activity (29) . The reinforcement of PRO activity in pear and tomato ( Figs. 2A and 4A , respectively) is compatible with the above suggestion; in blueberry (Fig. 6A) Figure 5 . 3. widespread. although the ubiquity of the phenomenon needs further proof.
Certain questions remain.
It has yet to be demonstrated that the IAA-oxidase system is capable of an in vivo turnover of auxins. In addition, the metabolic independence of this system from the PRO system in fruit ripening is not established conclusively. Finally, the cellular role of IAA-oxidase must be confirmed by the following: (a) a demonstration that the enzyme system does cause a decline in the auxin content in fruit tissue during ripening; and (b) such a decline can explain, at least in part, the disappearance of the resistance to ethylene action and ripening.
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